A 
MOST. PLAINE 


and eaſie wayfor the finding ofthe 1.5 
Sunnes Amplitude and Azimuth, 1-2 


and thereby the Variation . 
ot the Campaſſe , by | an 
Logarithme. < 4,3 

' Written by W.B. \ « Saoffionat 


L —_ & þ 


Ho nter plaineway fer FTE: . Ok 


S 
115 
muth, by the Table of Sines in five 4 
ſcuerall Caſes. BY 
By ZT. | = ; 
» '& got 3 _— 
ws Lola las AF YO CTY 
Dons "__ 
5X 
£4 
CFD 25 2 


"pa - OE 


*Q 


5 = Ft 


WI | Of the Variation of the 
- 3 -11..,, Compaſſe. 


He Variation ofthe Compaſſe , is the difference be< 
tweene the true Aſeridian of the world,and the Me- 


8 ridlan of the Loadſtone, which is pointed out by the 
Compaſſe or Needle; andis for the moſt part vari- 


able, gs you ſayleto different places ; But fixt and. 
| permanent being the ſame, alwayes in one and the 
ſameplace ; (although there may be difference in the touch of the 
Stone, and jn the obſcruations of different men) ; 
Now for the finding of this Difference or Variation, the vſuall 
and moftcifiet way;. is by taking the Sunnes Amplitude at riſing 
orſerting, and compared with the true ; But this way ferueth 
chiefely in a places norfarre diſtant from the Equinoftial,, whoſe 
Latitude is not great ; For if you were to ſayle farre to the South 
or North, neere or beyondethe Artict or Antartit Circles it were 
ofno force at all; | | 
- _ The other way commonly vſed, is by taking the height or 4/- 
wicenter ofthe Sunne , and'at the ſame time the Azimmnth alſo, 
whichisin vie from cach Pole to 30, or 40.degrees of Latitwde, 


- andatany place where the Swe doth not viually riſe and ſet. 


cleere, for in diuers places you ſhall -not ſce it riſe or ſet, yet ſel- 
dome bur it may be ſeeneeither forenoone or afrernoone : Now 
the working of both theſe wayes ate found diuerſly; either by 79- 
ftrament or Arethwniickg : Bur I will heert onely ſhew the worke- 
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(2) 
by Logarithme,which ls the moſt caſicft of all Frethmaticalworkes 
and firſt ofthe Amplitude. 


To finde the eAmplitude. 


T He eAwplitude or bredch of the Sumner rifing or ſetting from 
the true Eaſt or Weſt pojxe ; is found by Sines thus, As the (ine 
of the Complement of the Latitude, is to the fine of the Declinati- 
#, ſo is the Radins to the fine of the Amplitnde ; 

But in Logarithme , you are onely to looke the Logar : of the 
Complement of the Latitude, and the Logar : of the Declination ; 
and ſubſtraQt one from the other , the remainer is the Log arithwe 
of the Amplitude, | 


Example. 


| Complement, I atitude— 40.deg.30/. I demand the 
——_ Declination m—=—_— 0, ns. = ENor Amplinde ? 


Comp: Lat : 40.d.30'\.Loga: = 4316323 
Declinas : 20+ 40. Loga: 10414536 


6098513 the Logar : of che Ame 
plitnde 32.deg.55'. and ſomewhat more, | 


To finde the Azimuth. 


T is to be confidered that in the DoQtrine of Triang/cs, it is re- 
quired inthe ſolution of any queſtion there are chree thinges ta 
Þegiuen in any Triangle, before the queſtion can beeanſwered, 
which inthis for finding the true Azimmrhb ofthe Sunve ; you are 
to know or imagine your Latitude, the Complement thereof is 
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one [iddof a Triangle ( which is the diſtance betweene the. Pals 
and the Zenith) the Complement of the Sunnes Declination is 
another fide of the ſame Triangle ( which is the diſtance between 
the Sumneand the Pole) then is the Complement of the A/micanter 
the other fide ( which is the diftance betweene the Sunne and the 
Zenith.) ont, 

Heere haue you an oblique Sphericall Triangle whoſe three 
fides are knowne, and it is defired to knowe the angle at the Ze- 
with ; whoſe quantitic being found is the Sunnes true diftance 
from the Nyreh, (if thenorth Pole be elcuate) or the diſtance from, 
the South, (if thc ſouth-Pole be eleuace,) and in chis/ queſtion there 
aetwo ales, | At 


The firſt Caſe. 


"He firſt is, when you are on the ſame fide of the Eqvinoftialt 
the S»1nne is on: then are the Triangle ſides all lefſe then Qy4- 
drants, and may be reſolued by Logarithme, 2. Booke, 6.Chapter, 


. and 8.ſeftion ; As thus, 


; Adde halfe the baſe,and halfe the differen ce of the containin _ 
fdes together; and to the Logarithme thereof, adde the Loga: of 
the difference of them, our of which ſomune, ſubſtraR the fomine 


-» ofthe Loga: of the ewo {1des, and the halfe of the remainer isthe 


Loga: of an Arch, which being doubled, is the quantxie of the 
angle of the Zenith,or verticall angle, 


' Example, 


Latitude North © 51.dcg. 30. 
Data 3 DeelmationNorth20; = 00. > Idemand the Azimn? 
© xAimicanter 48, 30.9, 
* (F.Z, be the (ompleniznt of the Latitude —— '38,d.39', 7 
Let P-S.beingthe baſe,by the Comp.of the Decliat,70, 00. &' 
, F 


S.7Z. by the Complement of the Almicanter — 41, JO. 09! 


YAndletthe Angle P, Z.S, be ſought for mmm i 
The 


- 


The forme of tha Worke., 
P. Z. 38.9,30'.Loga, 4739880 
' 4 Z.41. 30. Logar 4115535 


8855415 added, 


—— 


The difference 3.6. O'. 


: Difference 1.9.30. 
- the baſe,P.Z.35- 00. 


The 2.former added 36, d.g0'.Log.5194916 


1 he ſame lubfiract. 33, 30.Loge. 5943212 | 50 

| 11138128 E 
8855415 4 

2282713 iy 4 4 


" The former 1 141357 the Logerit : of the 
eek 63.deg. 9. 10”, which doubled is 126, deg. 17'. the Sunnes 
true diftance fromthe North : which compared with the magnett- | 
call; the differences the Variation, | 


The ſecond Caſe. 
—_ other Caſe is, when you are on the one ſide of the Equi- 
nottiall, and the Suing on theother; then is the baſe P,S, 
more then a 2nadrant,and is to bereſolued by Logar : 2, Booke, 
6.Chapter, 10. 'o.ſeQion : Thus, 

Addrhe differentiall of * the lomme of $ - 
legs; to the differential] of: the difference 
of the legs : and from the Produli ſubſtraQt 
the differential! of : the true baſe, and the 
remainer ſhall be the differentiall ofthe al- 
terne : baſe : which 2 alterne baſe added 
ro the true : baſe is the greater caſe, If. $, 
21ſothe ſame ſubſtraRed from the fame 2, 
true baſe is the lefler caſe P, 2 : diſtingui- 
ſhing two right angled Triangles; which doe make knowne both 
their owne partes,and allthe parts ofthe Triangle propoſed, 
Data 
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"CLatitud Rs 

atitude FJl.deg.30\. ' 
Da? Declination 10, . = South Idemaund we 
| © Almicanter 15. 00, —— Azimmb? 


P.Z, 38.deg. 30'. 
S.Z. 75» ©0. 


The ſomme 113.d.30.. 

The one halfe 56, 45. | 

The difference 36, 30. differentiall 4221605 = _ , 
The halfe 18, 15.differentiall 1 1094182 + Y 


The baſe P.$,100.9.00/, 8672577 + 
; Baſe 50. 00, differentiall 175 4259 — 
8626836 the differentiall 
(of 22.4. 53'.the + alterne bale, 


— eAgaine, 
The ; true baſe 50.deg,oo'. 
The + alternebale 22, 53. 

Added ©72.deg. 53'. the greater caſe M.S, 


Subſtracted 27.deg, 7'.the lefſer caſe M.P, 
For the Triangle ÞP, M, Z. 


P.M.27.d. 7'. Loga: 7862605 
«, P.Z. 38. 30.Loga: 4739880 


3 122725 the Logar: of theangleP,Z,M, 


(47.deg.2'.30", 

| For the Triangle M, Z, 5. 
M,S. 72.d. 53'. Lega: 453035 | 
Z,S, 75+ O0.Loga: 346683 (81.deg.40'. 


106352, the Logar : of the angle, M,Z,S, 


Which two Angles ſo found and added together , maketh 
T28.deg. 42/, 4.the Sunnes true diftance from the North point, 
fromwhichiſyou ſubſtrat 90.the remainer leaueth 38,d,42', 30” 


the diſtance from the Eaft ox Wekt demaunded, = 


1. For the Sunnes Azimuth having nd 
Declination, 
Dde the Complement of the Latitude, to the complement of 
the Almicenter, which if tae totall be more then a quadrant, 
ſubſracte 9o. and fer downe the fine of the remainer tor the firſt 
pumber : Againe, adde the complement ofthe Latirzde andthe 
Almicanter,and adde the fine thereof to the former : from the one 
halfe of char totall ſubtra your firſt number or fine, and {er 
downetheremainer: Then, 
As the 4 of the 2,firft numbers addedis in proportionto y whole 
fine,ſo is the ſaid remainerto the fine of the Sunnes true Azimuth, 
Example. 
Latit.51.d.30'.the Comple.38.d.30'. } Added makes 108d, 30', 
eAlmicent.20.d, Complem,70. o.% 90. ſubtracted, lezues 
I8.deg. 30, whoſe (inc 23 173. is the firſt number, Againe, com- 
plement of the Lar:twde 38.9, 30', Aimic.20.d. added makes 58, 
30', whoſe fine 8526. is the ſecond number, thoſe 2.numbers ad- 
ded makes 11699.the; therof 5849.from which ſubſtraR 3173. 
the firſt number reſts 2 676. for the remaine: then ſay, 
As 5849. the ; of the 2. firſt numbers is to 10000, the whole 
fine,ſois 2676.the remaine to the Azimmh deſired, 
Facit,4575. whoſe arch27.9.14'.is the Azimmth from the Eaſt 
Southward, 
2, When the Sunne hath North Declination,the 2. (omple- 
ments being equall to a quadrant, 
' —_ the complement of the Latir,with the Almicanter only, 
| and from the fine thereof, fubſtrack the ſine of the Declina« 
tion, and ſetting downe the remainer, 
Asthe £ aforeſaid, is to the whole ſine, ſois the remainer afore- 
faidto the finc of the eAzimuth defired, 


3. When the Sunne hath North Declination,the 2. (omple- 
ments leſſe then a quadrant, | 
' A Ddethe complement of the Latiz.and the complement ofthe 


; A d4/micen, ſerting downe the line of the complement _ 
then 
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then adde the Almicanter and the complement of the Latitxd-, | 
and from thefine thereof ſubftrat the former , ſetting downe :, | 
of rhe remaine for the firſt found number:againe ſubſtraR the ſine | 
of the firſt Complement from the ſine of the Declination and the | 
remainetherof, againc ſubftrat from your firſt found number, and 

ſetthe remaine thereof down for your ſecond number: and then, 

As the firſt found is tothe whole fine, ſo is the ſecond to the 
Azimuth dehred, 


4+ When the Sunnehath North Declination,end the 2. Com- 
$'0;;7;v 9 plemements more then a quadrant, 
—_— the complement of the Latitude and complement of the | 
Almicanter, which being more then 90, ſubftrat go, and ſer 1 
| —_—_ fine ofthe remainer, then adde the A/micart. and com- 
 ptemencofthe Larir.and ſet downethe ſine thereof, add both the 
finestogether. and take the © thereof for the firſt found number, 
; $hontothefine of che firſt 2. complements adde the line of the 
Declination, and from that recall ſubſitraRche firſt found,and fer 
the remainer forthe ſecond found : and then, 
- -. Asthefirft foundis to the whole ſine, ſo is the ſecond fonndto 
the fine of che Azimuth defired, 


7c: 1#hen the Sunne hath South Declination,and the 2,Com- 
eff  Pplemients more then 4 quadrant, ; 
" A Ddethe 2, Complements, ſubtract 90.ſet downe the line of , 
.theremainer, addealſothe Almicanter and complement gf - 
Þiatituds, adde both their fines and ſer downe ; of the torall for; 
| thefiififound, then ſubſiractthe ſine of the Declination fronithe 
fine of the remaine of the firſt 2.Complements, and that remaine 
20aine fromthe firſt found, which laſt remaine ſet downe and fay, 
- As the firſt found is tothe whole fine, ſo is the ſecond found to 
he ſine of the Azimuth deſired, 
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